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Summary 



Evidence suggests that compensation affects teacher retention. In 
general, studies have concluded that higher teacher pay increases the 
likelihood that a person will continue to teach. Similarly, attractive 
earnings opportunities outside teaching encourage people to leave 
the teaching profession. While these findings are intuitive, research- 
ers have used a variety of approaches when measuring compensation, 
and only a few include measures of expected future earnings. 

In this paper, we make use of the Annualized Cost of Leaving (ACOL) 
model, a framework developed by military manpower analysts, to esti- 
mate the effect of current and future relative earnings on teacher 
retention. While the ACOL model is used and widely accepted by all 
branches of the military to analyze manpower issues, it has been used 
in only a few applications outside the military. To our knowledge, this 
paper is the first to apply it to an analysis of teacher retention, and the 
first to model the effect of teachers’ future earnings opportunities in 
a theoretically defensible fashion. 



Data 



Lor each school year from 1990-91 to 2000-01, we have complete per- 
sonnel records for everyone employed by a large urban public school 
district. We combine these records with data from state and federal 
sources to construct measures of expected earnings and working con- 
ditions faced by teachers in the district. Lor teachers’ earnings, we use 
pay tables contained in contracts between the district and the teach- 
ers union. Lor estimates of expected earnings in competing profes- 
sions, we use the National Science Loundation’s 1993 College Grads 
Survey and the March Current Population Surveys for 1990 through 
2001. Linally, to account for the role of working conditions on teach- 
ers’ decisions to stay or leave teaching, we include information on the 
condition of schools in which teachers work contained in the 
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Common Core of Data (CCD) and, for a subset of years, a data set of 
school attributes maintained by the state. Our analysis focuses on sec- 
ondary school teachers at salary steps 10 and below; the sample 
includes 24,682 observations on 6,429 teachers who taught in the dis- 
trict over the period. 



Findings 



A simple regression of teacher’s relative earnings on turnover would 
verify the strong correlation between these two factors over the time- 
frame of our study. But multivariate analysis reveals that much of the 
change in turnover can be explained by changes in the characteristics 
of teachers over the period. Controlling for these other factors, we 
find that teachers do respond to changes in pay, but the effect is 
small. For school years (SYs) 1991-2001, a 1-percent increase in pay is 
associated with a 0.7-percent decline in turnover. To give an example, 
turnover averaged 9.3 percent in SY 2001. If the district were to raise 
the entire pay table by 10 percent, turnover would be predicted to 
decline by 7 percent, or about 6-tenths of a point, to 8.7-percent. Dis- 
aggregating the data by teaching area suggests that math teachers, 
and possibly science teachers, are more sensitive to changes in pay 
than other secondary school teachers. 

All else equal, teachers who have an undergraduate major in an edu- 
cation-related field have turnover rates that are a full point lower than 
those of other teachers; turnover is higher for teachers with Master’s 
degrees; turnover is 1 to 3 points lower for teachers who earned their 
undergraduate degree from 3 universities within the state. Finally, 
working conditions had no impact on retention rates. This finding is 
counter to those of other researchers who report that working condi- 
tions are more important than pay in the stay-leave decisions made by 
teachers (Hanushek, Kain, and Rivkin, 1999), and may be explained 
by personnel policies that allow teachers to move among schools in 
this large and diverse district. 

After controlling for observable school and teacher characteristics, 
there are still statistically significant differences in turnover from one 
year to the next that we cannot explain with our data. Factors that 
may help account for these differences include fluctuations in unem- 



2 




ployment rates, making it easier in some years to obtain alternative 
employment, and possibly, changes in work environment associated 
with across-the-board policy changes that affect teachers. 



Conclusions 



Detailed records for personnel and students, like those examined 
here, provide an opportunity to carefully examine various aspects of 
school systems. Such examinations can give visibility to problems, and 
can point the way to possible solutions. 

Our analysis of teacher retention reveals that turnover in this district 
has increased substantially over the last decade, and has been consis- 
tently higher for science teachers than for others. Turnover for the 
least experienced teachers is also substantially higher than that of 
their more experienced counterparts. 

The increase in turnover in recent years has been accompanied by a 
decline in average years of teaching experience, and a decline in the 
share of teachers with Master’s degrees. These findings raise ques- 
tions about the impact of the rise in turnover on the quality of the 
instructional workforce. 

Our empirical analysis shows that, while pay matters, the effect of 
changes in compensation on teacher retention is small. With reten- 
tion rates over 90 percent, an across-the-board increase in compensa- 
tion is an inefficient way to raise retention even further, since much 
of the additional compensation would go to teachers who would stay 
in the school district even without the pay raise. A more cost-effective 
approach would be to target a pay increase to teachers most likely to 
be “at risk” of leaving the school district. If compensation is targeted 
to a smaller group of people, the same increase in retention could be 
achieved at substantially lower cost. 

In addition to pay adjustments, our analysis suggests that other factors 
could be leveraged to influence turnover. Candidates worthy of fur- 
ther analysis include programs to attract students from selected 
colleges into teaching, induction and mentoring programs, and 
opportunities for policy changes that could improve job satisfaction. 
Finally, the impact on student outcomes of teacher attributes, which 
have changed markedly over the period, should be examined. 
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Introduction 1 



School districts often report difficulties retaining teachers in several 
critical fields, including science and mathematics. Such shortages are 
expected to become more severe due to retirements by an aging 
workforce and public pressure to reduce class sizes. These problems 
are typically more acute for urban school districts, since teachers in 
these schools are more likely to leave the teaching profession. 

While a large body of literature demonstrates that job attributes and 
working conditions affect teacher turnover, these conditions are 
probably not responsible for disproportionate attrition in science and 
mathematics. Within a school district, these teachers typically face a 
work environment similar to other secondary school teachers. A 
more plausible explanation, then, is that math and science teachers 
have higher earnings opportunities outside the teaching profession 
than their colleagues do. 

Many researchers have estimated the effect of relative earnings 
opportunities on teacher retention. However, these studies use sev- 
eral disparate measures of compensation, and only a few include mea- 
sures of expected future earnings. Consequently, most of these 
models are limited in the number of alternative compensation 
options that can be examined. 



1. We are grateful to the National Science Foundation for providing fund- 
ing for this research under grant number REC-0107014. We thank the 
district Director of Personnel Wages and Salaries for preparation of per- 
sonnel data. We also thank Dan Burke and Matt Goldberg for their com- 
ments, insights, and suggestions and Marc Laitin, Robert Shuford, and 
Katrine Wills for their efforts in preparing the data for our analysis. The 
views expressed herein are solely those of the authors. Any remaining 
errors are our own. 
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This paper uses data from a large urban school district to examine the 
determinants of teacher retention and to assess whether differences 
in earnings opportunities can explain attrition of math and science 
teachers. Furthermore, we make use of the Annualized Cost of Leav- 
ing (ACOL) model, a framework developed by military manpower 
analysts, to estimate the effect of both current and future relative 
earnings on teacher retention. To our knowledge, this paper is the 
first to model the effect of teachers’ future earnings opportunities in 
a theoretically defensible fashion. 
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Compensation, working conditions, and 
teacher retention 



Evidence suggests that compensation affects teacher retention. In 
general, several studies have concluded that higher teacher pay 
increases the likelihood that a person will continue to teach, while 
higher opportunities outside teaching cause people to leave the 
teaching profession/ Although these findings are intuitive, research- 
ers have used a variety of approaches when measuring compensation. 

Most of the literature uses a person’s current salary as a measure of 
teacher compensation; however, researchers have used the earnings 
of a number of different populations to estimate alternative earnings 
opportunities. Examples include women with at least a college degree 
working full time (Loeb and Page, 2000) , all college graduates (Flyer 
and Rosen, 1994), and earnings of those who have actually left the 
teaching profession (Rickman and Parker, 1990). In addition, Mur- 
nane and Olsen (1989) use the average starting salary paid by field, 
while Hanushek and Rivkin (1997) simply include the proportion of 
non-teachers that earn less than teachers. Most of these measures 
have a statistically significant effect (of varying magnitude) on 
teacher’s retention. 

Only a few researchers have attempted to include measures of 
expected future earnings in measures of relative compensation. Spe- 
cifically, Brewer (1996) models the probability that a teacher will 
eventually become an administrator; Hosken (1996) and Imazeki 

Q 

(2002) model expected wage growth based on current pay tables. 



2. For example, see Murnane and Olsen (1989), Rickman and Parker 
(1990), Gill and Southwick (1992), Glitz and Theobold (1996), 
Hanushek, Rain and Rivkin (1999), and Loeb and Page (2000). 

3. However, the authors only include contemporaneous wages and unem- 
ployment rates as proxies for non-teaching earnings opportunities. 
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Each of these studies finds that expected future compensation affects 
teacher retention. 

There is also a great deal of evidence that working conditions have a 
large effect on teachers’ retention. Several disparate measures of 
school or community characteristics have been used as proxies for 
teachers’ working conditions. Examples include growth in enroll- 
ment, spending on special and vocational education, average student 
achievement scores, percentage of students from low-income families 
or who are racial or ethnic minorities, average property values, unem- 
ployment rates, median incomes, and the percentage of residents 
who are immigrants. 4 In general, these factors have a significant 
effect on teacher retention. 

Rather than measure specific characteristics and estimate each fac- 
tor’s effect on retention, others have used school-level fixed effects 
models to control for working conditions. In general, this increases 
the degree to which researchers are able to explain differences in 
teacher salaries. This finding is consistent with the importance of 
working conditions and suggests that, to some extent, schools offer 
higher wages as a “compensating differential” to make up for unpleas- 
ant working conditions (see Murnane and Olsen, 1989 and Loeb and 
Page, 2000) . 



4. See, for example, Hosken (1996), Hanushek, Kain and Rivkin (1999), 
and Glitz and Theobold (1996). 
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